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(54) CnOCOB XPOMATOrPA<PHMECKOrO PA3flEJlEHHfl nAPO<PA3HOM CMECM 



(57) PecfrepaT: 

Mcnorib30BaHne: a aHanwTHHecKow xhmmh. 
CyiUHOCTb M3o6pereHMfl: cnoco6 
xpoMaTorpacjMMecKoro pa3AeneHMfl 
napo<4)a3HOM CMecu BKnioMaeT BBeaeHkie ee c 
noTOKOM 3/iK)eHTa b xpoMaTorpacJ)HMecKyjo 
KonoHKy, 3ano/iHeHHyio aneiaponpoBOAflmHM 
cop6eHTOM, n co3AaHne pa3HOCTM noieHquanoB 



Me>KAy sneKTpoAaMM, pacno/ioweHHbiMK b 
KO/iOHKe. Pa3HOCTb noTeHquanoB co3Aaior 
Me>KAy sneicrpoAaMU, pacnono>KeHHbtMU Ha 

KOHL^aX KOJIOHKM M KOHTaKTHpyiOLUMMM C 

cop6eHTOM, BwnonHeHHbiM H3 MerannoB. B 
Ka^ecTBe MeTa/uia MO>KeT 6biTb ncnonb30BaH 

I^MPKOHMM MflM CKaHAMM. 1 3.F1. 4)-nbl. 
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(54) PROCESS OF CHROMATOGRAPHIC SEPARATION OF VAPOR-PHASE MIXTURE 



(57) Abstract: 

FIELD: analytical chemistry. SUBSTANCE: 
process of chromatographic separation of 
vapor-phase mixture includes its injection 
with eluent into chromatographic column 
filled with conductive sorbent and formation 
of difference of potentials between 
electrodes located in column. Difference of 



potentials is formed between electrodes 
located at ends of column and contacting 
sorbent produced from metal. Zirconium or 
scandium may be used in the capacity of this 
metal. EFFECT: improved efficiency and 
authenticity of chromatographic separation 
of vapor-phase mixture. 2 cl 
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npoBonoKM, 
HaHeceH 



HaoOpereHne othocmtca k 
xpoMaTorpacjDMHecKOMy pa3flefieHwo CMecu 
cop6aroB, b h3cthoctm k yBennMeHMK) 
3cf)cj5eKTHBHOCTM pa3AeneHMfl 3a cseT 

KOHCTpyKTMBHblX OCX>6eHHOCTeM KOJIOHKM. 

H3BecTeH cnocoo" perynnpoBaHun 
ceneKTMBHOCTM xpOMarorpacJ^nHecKOM kojiohkh c 
noMoujbio aneKTpuMecKoro nona [1] Cnoco6 
BKnioMaeT eeeAeHne npo6bi pa3A6TifleMOM CMecu 
c noTOKOM 3/iioeHTa b cTeKfiHHHyK) Kannn^flpHyK) 
xpOMSTorpacjMHecKyio KonoHKy c copoeHTOM b 
BMAe HaHeceHHOM Ha BHyrpeHHJow CTeHKy 

KOflOHKM HenOABM>KHO^ 4)a3bi. BHyipb 

Kannnnapa BCTasneH sneicrpoA b BMfle 
Ha BHetuHfoio creHKy ko/iohkm 
aneKTponpoBOflflinwfi cnoii, 

JlBnfllOU^HMCa BTOpbIM GneKTpOflOM. flpM 

xpowiaTorpac^n'HecKOM pa3fleneHnn Me)KAy 

3TMMM 3/ieKTpOAaMH CO3Aai0T pa3HOCTb 

noTeHtjMstnoB, npHBOA^myio k nonqpn3aqnn ksk 
MoneKy/i cop6aTa, rax, h MoneKyn cop6eHTa. 

Cnoco6 cjio)Kho opraHH30BaTb npaKTMHecKM, 
TaKap KOHCTpyKi4nfl ko/iohkm He fl,aer 
B03MO>KHCx;Tb b 3HaHWTe/ibHOtf Mepe 
B03Ae^cTB0BaTb na BpeMfl yflep>KMBaHHfl 
KOMnoHeHTOB napoqt»a3Hotf cwiecM npn 
xpoMarpacpMMecKOM pa3fleneHnn m 

COOTBeTCTBeHHO SCpCpeKTMBHO M3MeHflTb 

ceneKTMBHocTb pa3AeneHMfl. 

Han6onee 6tim3kmm nanneicn TexHMsecKoe 
penieHne [2] a kotopom peann3yercfl 
xpoMaTorpa4>MMecKoe pa3fleneHne napocJ)a3Hofi 
CMecvi c ncnonb30BaHneM xpoMaTorpaqbMMecKOM 
KonoHKM, coAepwametf Kopnyc, 3anonHeHHbiM" 
sneiaponpoBOA^mMM cop6eHT0M, v\ 
BcnoMoraTexibHbiii aneicrpoA, coeflMHeHHbie c 
uctohhmkom HsnpaxeHMH (nonflpM3ai^MM). ripn 
3tom BcnoMoraTenbHbii* snexTpoA pacnono>KeH 
Ha noBepxHocTM Kopnyca KonoHKM, oOpameHHOM 
k copGeHTy, m OTAeneH or Hee AMacJ)p3rMow, 
BwnofiHeHHoCi M3 M3TepM3na, oonaAaiomero 

KOHHOM npOBOAMMOCTbK), B H3CTH0CTM M3 

noHoo6MeHHOM CMonbi. B KanecTBe 
sneiaponpoBOA^iMero cop6eHra wcnorib3yioT 
aKTMBMpoBaHHbiw yronb CKM c pa3MepoM 3epHa 

50-63 MKM. 

B M3BeCTHOM TeXHMHeCKOM peweHMM 

BcnoMoraTeiibHbiM sneicrpoA b 

xpoMaTorpacfjuHecKOti KonoHKe pacnono)KeH 
KoaKcua/ibHO aneioponpoBOAflLUeMy copoeHTy. 
Pa3HocTb noTeHi^nanoB, KOTopyio co3A3hdt 
Me)KAy 3Thmh sneicrpoflaMU, npMBOAHT k 
noflBneHMK) rpaAneHTa nonapM3yioLAero 
HanpJDKeHUH b HanpaBneHnn, 
nepneHAMKynapHOM abmkchmk) snioeHTa c 
pa3AeriHeMOfl CMecbJo copoeHTOB, mto HBnfleTca 

npMHMHOM HM3KOM 3CpCf)eKTHBHOCTM BQ3AeilCTBMfl 

sneKTpuMecKoro nona Ha cen e ktm b HOdb 
pa3AeneHM« xpoMaTorpacfMHecKOM' ko/iohkh m 
COOTBeTCTBeHHO Ha BennHMHy CTeneHew 
pa3AeneHWfl KOMnoHeHTOB. 

OTnuHne HacToai^ero cnoco6a coctomt b 

TOM, HTO pa3HOCTb HOTeHUManOB CQ3AaiOT Me>KAy 

sneKTpOAaMM, pacnonoweHHbiMM Ha KOHijax 

KOJIOHKM M KOHTaKTMpyiOmUMM C COpOeHTOM, 

BbinonHeHHbiM M3 MeTannoB. npn stom 
rpaAneHT nonflpn3yioLi^ero Hanp«)KeHMfl 
HanpaBneH no HanpaBneHHK) ABM>KeHMfl 
3/iioeHTa no xpoMaTorpacJWHecKoii KoriOHKe 
nn6o npoTMBonono)KeH 3T0My HanpaBneHMK) npw 
cMeHe nonflpHOCTM pa3HOCTM noTeHi^nanoB. 
TaKoe pacnono>KeHne sneKTpoAOB b 
xpoMaTorpacf)MHecKO^ KonoHKe npuBOA^T k 

B03MO>KHOCTM SCfX^eKTliBHOrO B03Ae«CTBMfl 

3neKTpn^ecKoro nonfl Ha ceneKTMBHocTb n 
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COOTBeTCTBeHHO cTeneHb pa3AeneHkm 

KOMHOHeHTOB. 

flpyroe OTnunne HacToamero cnoco6a 

COCTOMT B TOM, HTO B K3HeCTBe 

sneKTponpoBOA^LAMX cop6eHTOB ncnonb3yioT 
nopoujKOo6pa3Hbie mhm rpaHynnpoBaHHbie 
(HanpuMep, ccfiepunecKne nacTML^bi) MeTannbi, 
npoHBn^ioiuMe cop6L4HOHHy{o aKTHBHOcTb. 
TaKMMM MeTannaMM mop/t 6biTb CKaHAUM, 
i^upKOHMM. MoAnc^vmnposaHne nOBepXHOCTHOpi 

CTpyKTypbl 3THX CODOeHTOB, 0OpMbl (OT 

HeiuyfiHaTOM nnn nnacTUHHaTow ao 
ccf>epMHecKofi) n pa3Mepos MacTML;, a TajoKe 
M3MeHeHne mx nopucTOCTM nosBonnioT b 
ujupoKOM Anana3one BapbvipoBaTb mx yAenbHyto 
noBepxHocTb. 3tm >Ke cfiaKTopbi f\a\oj 

B03M0)KH0CTb peryjlMDOBaTb nriOTHOCTb 

3ano/iHeHM« ra30xpoMaTorpa4)MHecKvix kojiohok, 
hto npMBOAMT k M3MeHeHMK) m yAenbHoro 
conpOTMBneHM^ Mcnonb3yeMoro copOeHTa b 
KonoHKe. Bbi6paHHbie b KanecTBe cop6eHTOB 
MeTannbi npo^anawT cop6i4MOHHbie m 
KaTanMTMnecKMe cbomctb3, to ecTb o6naAafOT 

AOCT3TOHHO BblCOKOM aKTMBHOCTblO 

noBepxHOCTM. MeTannw CKaHAnC^ n l^mpkohm^ 
MMeKDT HM3Koe yAenbHoe 

conpoTMBneHMe p 5,76«10* 7 Om»cm m r 

4 . 41 .10" 7 OM.CM COOTBeTCTBeHHO, TO ecTb 

o6naAaiOT bwcokoK npoaoAMMocTbio, 
xapaKrepHOM An« MeTannoB. OAHaKO sto 
BenMHMHa o6"beMHoro MnM xpM CTann mh ecKO ro 
yAenbHoro conpoTMBneHMq MeTannoB. 
BenMHMHa yAenbHoro conpoTMBneHMfl cnoa 
nopoajKOB stmx MeTannoB b 
xpOMaTorpacjMHecKofi KonoHKe c yneTOM 
Me>K3epeHHoro conpoTManeHMH HacTML\ 

nopOLUKOB MOXeT MeHWTbCfl B UJMPOKOM 

AMana30He. npM stom BcneACTBMe Manoro 
KpM CTann MnecKoro conpoTMBneHMe 3aAaaaeMbiM 
npMno>KeHneM BHeiunero sneicrpMHecKoro 
noTeHLtMana nosepxHOCTHbiw 3apflA Ha sacTMi^ax 
cop6eHTa nponopuMOHaneH Ben mm m He 3Toro 
noTeHi^Mana. Koa^obMi^MeHT 
nponopuMOHanbHOCTM 3aBMCMT OT BenMHMHbl 
Mex3epeHHoro conpoTMBneHMfl, to ecTb 4)opMbi, 
yAenbHOM noBepxHOCTM , nopMCTOCTM nacTMi^ 
copoeHTa. TaKap saBMCMMOCTb noBepxHOCTHoro 
sap«Aa nacTMi^ copoeHTa, onpeAenaioinero era 
copGi^MOHHbie napaMeTpw, ot BenuHMHbi (m 
3HaKa) pa3HOCTM noTeHL^ManoB, npMnaraeMofi Ha 

KOHL^aX XDOMaTOrpaqtlMHeCKO^ KOnOHKM, 
B03MO)KHOCTb AOCTM)KeHMfl BblCOKOM 

ceneKTMBHOCTM pa3AeneHMP 

MHOrOKOMnOHeHTHOfl CMeCM B aHanMTMHeCKOC^ 

xpoMaTorpac})MM m nonyneHMfi BbicoKOMMCTbix 
BemecTB M3 npMpoAHbix m npoMbiuineHHbix 
o6"beKTOB b cnynae npenapaTMBHoro mx 
pa3AeneHM^. 

npMMep 1 . MoAenbHyw napocpa3HyK) cMecb 
paBHbix no o6-beMy KonMHecTB 
xnopnpoM3BOAHbix npeAenbHbix yrneBOAopoAos: 
CCI4 neTbipexxnopMCToro ymepoAa, 
CHCI 3 xnopoqt>opMa m C2H4CI2 A^xnopMeTaHa 

ujnpMi4eM o6*beMOM 1 Mi<n bboa^t b 
ra30xpoMaTorpacpMHecKyio KonoHKy. B KanecTBe 
copoeHTa Mcnonb3yioT MeTannMHecKMM 

L^MpKOHMM. 0OpMa H3CTMl^ C0p6eHTa 

oc|)epMHecKaH. flMaMeTp ccf)ep 0,2-0,4 mm. 

Cop6eHT npoKaneH Ha B03Ayxe npM 450°C b 
TeneHMe Maca m 3aTeM npoTpaBneH b con^HOM 
KMcnoTe. MaTepMan ranoHKM cTexno, 
BHyTpeHHM^ AnaMeTp 3 mm, AnMHa 3 MeTpa. Ha 

BXOAHOM M BblXOAHOM KOHL\aX KOnOHKM BHaflHbl 

nnaTMHOBbte sneiapoAbi. ConpoTMBneHMe 
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cop6eHTa b KonoHKe 3,7*1 0 2 Om. TeMnepaTypa 

K0J1OHKM 10°C. 06"beMHafl CKOpOCTb 

ra3a-HocMTe/ifl refine 30 mh/mwh. flereKTop 

nfiaMeHHO-MOHM3aUMOHHblM. Pa3HOCTb 

noreHquanoB, noAaaaeMaa Ha kohi^w kotiohkh, 
7,8 kB. 3th ycnoBMfl ooecnenHBaiOT noriHoe 
pa3AeneHne ko m n OHe hto b MOAenbHotf cwiecM. 
OTHOCMTenbHbje speMeHa yAepx<HBaHHfl 
neTbipexxnopMCToro yrnepoAa, xnopocfxDpMa h 
AHxnop3TaHa paBHbi 1:1,7:2,5 cooTBeTCTBeHHO. 
flpn 3tom BcneACTBMe Manoro B3anMOAeMCTBHH 
c noBepxHOCTbra copoeHTa KOMnoneHTbi 

BblXOAAT B BMA© y3KHX CMMMeTpHHHblX flMKOB, 

mto 0Tpa>KaeTCfl Ha BenuHHHax cTeneHefi 
pa3AeneHHJi KOMnoHeHTOB. TaK nonyneHbi 
creneHM pa3AeneHM« komrohghtob. TaK 
nonyneHbi CTeneHM pa3AeneHnfl 
MeTbipexxnopMCToro yrnepoAa m xnopocfciopMa, 
xnopocfeopMa h AHX/iopsTaHa, paBHwe 2,3 h 1 ,9 

COOTBeTCTBeHHO. 

flpuMep 2. Pa3AeneHne KOMnoHeHTOB tom we 
MOAenbHoti CMecvi ocymecTBfiHioT Ha 
xpoMaTorpac})MHecKoCi KonoHKe, 3ano/iHeHHOtf 
nopoiiiKOo6pa3HbiM CKaHAweM. 
cop6eHTa pasMepoM 0,25-0,4 
nnacTHHHaiyto cpopMy. 
npeABapHTenbHo noABepraioT 
8bicyujHBaK)T b BaKyyMe. 

CTeKflflHHOfl KOflOHKM AnMHOM 
BHyTpeHHMM A^aMeTpOM 3 MM 
MHepTHOM aTMOcc|)epe. ycnoBHH pa3AeneHH« 
cm ecu aHanorMMHbi yc/iosi/m no npHMepy 1. 
OTHCJCMTenbHbie BpeMeHa yAepwuBaHwa 
MeTbipexxnopHcroro yrnepoAa, xnopo4>opMa h 
AHX/iopsTaHa cooTBeTCTBeHHO paBHbi 1:2,3:3,1. 
CreneHM pasAeneHHfl HeTbipexxnopwcToro 
yrnepoAa h xnopocpopMa, xnopocpopMa m 
AMxnopGTaHa pasHbi 2,7 n 2,1 cooTBeTCTBeHHO. 

ripHMep 3. PlpenapaTHBHoe 

xpoMaTorpacf)MMecKoe pa3AeneHne cMecw 
AHwieTOKCMMeTaHa m AHxnopMeTaHa. 

AMMeTOKCMMeraH CH3-O-CH2-O-CH3 h 

AHxnopMeTaH CI2-CH2-CI2 HMejoT 6nmme 
TeMnepaTypbi KHneHHfl, paBHbie 42 m 41 °C 

COOTBeTCTBeHHO. 3TM COeAMHeHMfl Hpe3BbNaMHO 

TpyAHO pa3AennTb MeTOAaMM SKcrpaKLjMOHHofi 

AHCTMn/lJIL^MM H peKTMC})MKaqHM. (1pn 
npenapaTMBHOM xpoMaTorpacfcMHecKOM 
pa3Aeneonn b pe>KWMe nenpepbiBHOtf 
xpoMaTorpacf)MHecKoCi ohmctkm Ha TBepAOM 
HocnTene c HaHeceHHbJM cnoeM 
nojiMrxiMKoneBofl >kviako« cfeasbi AocniraeTCfl 
Heo6xoAMMaR noriHOCTa pasAeneHna sthx 
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KOMnOHeHTOB, HO H3-3a HX BblCOKOtf 

pacTBopaiometf cnocoGHOCTU b npouecce 
pa3AeneHn« npowcxoAUT 3arpa3HeHne 

COeAHHeHUM 0paKHH«MH HenOABVDKHOM )KMAKOM 

0a3bi. 

Pa3AeneHne CMecM npoBOAflT Ha 
KOMnaKTHOM Konbt^eBOM xpoMarorpacpMHecKow 
KonoHKe, npeACTaBriflKDiMevi co6om 
MOAHcfwKaLjHio KOfiOHKH EapKeTa (cm. naTeHT 
Be/iHKo6pnTaHHM N 1418503, kh. B 01 D, ot 
24.12.75). B ycTpoMCTBax BBOAa m BbiBOAa 
pasAenfleMbix KOMnoHeHTOB BMOHTHpoBaHbi 
sneiapoAbi. B KanecTBe copoeHTa ncnorib30BaH 
nopoujKoo6pa3Hbi^ ck3hahm c pa3MepoM MacTui^ 
0,4-1 mm m yAenbHOM nosepxHocTwo 2,3 M^r. 

CyMMapHbifi o6*beM copoeHTa b KonoHKe 
AOCTHraeT BeriMHMHbi 1,4 am 3. MaccoBaa 

cKopocTb noAaHM CMecM npM raKOM o6-beMe 
cop6eHTa cocraBnfleT 250 Mn/nac. Ha 
sneiapoAbi noAajOT Hanpfl>KeHVie 3,7 kB (Ha 

SneKTDOA, BMOHTMDOBaHHblM Ha BXOAe, noAaioT 

OTpMi^aTenbHbiM noTeHi^nan). YAenbHoe 
conpoTMBJieHMe cop6eHTa b KonoHKe paBHO 1,1 
Om»cm. BejiHHMHa noriHoii 34)cf>eKTHBHocTn 

pa3AeneHn^ 315 Teop.TapenoK/M, BeriHHHHa 
B3TT5,92cm. 

TaKMM o6pa30M, HacTOfltuMfi cnoco6 
no3BonfleT yBenwHHTb CTeneHb pa3AeneHM« 
TpyAHOpa3AenfleMux KOMnoHeHTOB napocf)a3HoPi 
CMecw b 7-10 pa3 no cpaBHeHMio c npoTOTwnoM. 
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(DopMyna M3o6peTeHnn: 

1 . Cnoco6 xpoMaTorpacpMHecKoro 
pasAeneHHJi napoc})a3HOM cm ecu, BicnioMaiou^Hft 
BBeAeHHe ee c noTOKOM sneMeHTa b 
xpoMaTorpacfiHHecKyfO kojiohky, sano/iHeHHyio 
3neKTponp0BOAflU4MM copoeHTOM, n co3AaHne 
pa3H0CTn noTeHi^HanoB Me>KAy sne KTpoAa m m , 
pacnonoweHHbiMH b KonoHKe, 0TnnHaHDmnKcfl 

TeM, HTO pa3HOCTb nOTeHL^HaTJOB C03AaK)T M6)KAy 

oneiapoAaMH, pacnono>KeHHbiMM Ha KOHL^ax 

KOJIOHKH M KOHTaKTHpyiOLAMMM C COp6eHTOM, 

BbjnonneHHbiM M3 MeTannoB. 

2. Cnoco6 no n. 1 , OTnHHaromtitfcfl TeM, mto 
b KanecTBe MeTannoB ncnojib3yK)T l\mpkohmm, 

CKaHAH^- 
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